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An Accompt of fundry Experiments made and communicated 
by that Learn’d Muthematicia «, Dr. E r a fm us Bartholin, up¬ 
on a Chryfial-like Body fen t to him out of I (land. 


B Efore we come to the Relation it felf of thefe Experiments, 
we cannot but premile an ExtraCl of the Obliging Letter] 
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written to the Publifber, by the (aid Dodor Bartholin from 
Copenhagen J?ebr.2j. i6jo ; Englifh’t as follows j 

I Know the many Excellencies of the EnglHh Na* 
don, and that innumerable new things in the matter of 
knowledge iftue thtnce , and diffiife themfelves through Eu¬ 
rope $ though they arrive fomewhat (lowly hither: We are 
here prefitd with fo many cares, that though we wanttio will 
to contribute fomething to the advancement of knowledge $ 
yet being deftitute of the leifure necefl'ary for it, and diver¬ 
ted by two difficult Profeffions, the Medical and Mathemati¬ 
cal, we can rather admire the performances of others, than 
engage for any thing of our own. But yet, not altogether to* 
fruftrate your expectation, and to give you (ome Ttftimony 
of my affedionand endeavors, I here (end you (bme Experi¬ 
ments made with a certain Chryftal-like Stone, fentmeoutof 
JJknd^ together with a piece of that Stone, to make the Tryals 
your (elf Farewell. 

For the reft, we are now labouring to publifli a more cor - 
reded and better digefted Edition of Tycho Brahe's Works 5 
a bufine(s of much time and exceeding great labour: Which 
care while I am engaged in, l muft lay afide other matters. Yet 
I hope,that my part in this work will fhortly be over 5 there 
remaining almoft nothing, bur to provide the charges necef> 
(ary for tire Imprcflion $ which all true Lovers of Aftronomy 
cannot but have a great concern for 

This Letter being (ent to Hamborough to that Ingenious 
Phylitian, Dr. Matthias Paifimus, with a dv fire to tranfmit 
it to London , this worthy Perfon was pleafed to inciofe it in 
one of his,written to the Publifber j which, (ince it treateth 
of the fame argument (( mean,the IJlandian St one,will not 
be amils to fubjoyn here the Breviate ot. 

-- 1 he Obfervaiions of the Excellent Bartholin upon the 

Ifland-Chryftal are indeed confiderable as well as painfull. 
We have here alfo made fame Tryals of it upon a piecefie prefented 
one with , rchich confirm his obfervaiions . Mean time joe found 
n fomerchat fijjile and reducible by a knife into thin lamina’s 
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or plate t , which , fingle, flaw'd the OhjeU Jingle, hut laid 

upon one another , few d it double ; the two images appearing the 
more dijiant from one another,the greater the number was of thofe 
thin plates laid on one another. Withfubmijfion to better judge¬ 
ments , 1 thinl^tt to be a hind fl/'Selenites. Some of our curi¬ 
ous men here were of opinion^ that the Rhomboid^rgare, proper 
to this Stone , was the canje of the appearances doubled thereby. 
But having tryed, whether in other "Iranjparent Bodies, of the 
like Figure , the like would happen , we found no juch thing in 
them 5 which made us fufptU Jvme peculiarity in the very Body oj 
this Stone * 

Thefe Letters being thus premised, we now come to re¬ 
late the Brief of the Obfervations and Experiments themlelvesj 
referring the more Curious Reader to the larger Aceomptof 
them, and their Mathematical Demonftrations, as they are 
to be found in the Printed Book, entitul’d Erafmi Bartholini 
Experiment athryjlalli Jflandici DifDiaclajlici , qttibvs mira & 
Injolita REFRACTIO detegitur. Hafnia? A. 1669. 

1. The Inhabitants* of If and and our own Merchants inform 
us, that this kind of Chryftal is found in divers places of that 
Country j but chiefly digg’d out of a very high mountain,not 
far from the Bay of Roerford, which lies in 6 5. degr. Latitude 5 
that that Mountain reacheth Southward, and hath its whole 
outfide made up of this fubftance, without a necefiity of dig¬ 
ging deep for it 5 that it is cut out by Iron-toole9, in big* 
nefi of a Cubick foot, or fomevvhat better: and that out of 
its corners there is lometimes found grown out.a harder mat- 
ter, not unfit to cut glals, of a figure different from that of 
the whole mals,and approaching to that of Diamonds. 

2. The Figure ofthls Chryftal ftone is like a Rhombicl^ox 
Rhomboid Prifme. Nor hath the whole Body that Figure on¬ 
ly, but all the parts of it, when broken into fmall pieces,keep 
the fame , except that in fome cafes the ground, whence ’tis 
digged , yields fuch as are of a Triangular Pyramid- 
figure. 

3. This Subftance is Ele&rical, attra&ing (to fpeak with 
the Vulgar,) when heated, ftraw, Feathers, &c, 

LI a 3» It 
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4* It is not fo hard, astoendure-polifhing.* Nor is it eafily. 
confumed 5 nor reduced mtoacalx but by a ftrong fire, by 
which it will turn into a fubftance like unflaked lime, which, 
will heat a wet finger, and, when fprinkled with fountain- 
water, will buble up, and become like common lime. 

5. Aqua forth being by me dropp’d upon it, it was corro¬ 
ded, and thefupeificial parts were put into a motion with 
fome noile. And when l pulverized it in a mortar. Aqua 
fortis, powred onit, made it boyle, till all was difiolved,and 
the Menjlrttuix tingcd with a yellowilh colour.. Then put¬ 
ting it into a Thermometer furnifht with a hollow gla(s-ball,it 
confiderably (hew’d the difFerenee of Heat and Cold. The 
powder being difiblv’d in Aquafortis’, I dropp’d (bineSpirit 
of Vitriol upon it, to feparate the thick from the thin, and to 
precipitate the white calx to the bottom. 

6. The fides of this Body are exceeding (mooth , which is 
then eafily obtained, if a thinner piece be nimbly broke a(un- 
der with your finger. But if you ftrike it with a hammer, 
the percuffion hath not the lame effeX upon, nor is equally 
refilled from every part j whence the (mooth fides of this 
Mineral become often fcabrous. The whole Body is rather 
clear than bright, of the colour of limpid watery but that 
colour, when it hath been immerfed in water anddryeda- 
gain, becomesdull. Hence it is, that in its native place the 
upper furface is darkifh; becaufe of the Rains and Snows 
fallen upon it. Sometimes there appear alfo (bme reflexi¬ 
ons of colours, as in the Rain-bow. The Angles are not 
pointed alike, all the flat fides being obliquely inclined to 
one another. The oppofite plains are parallel. 

7. In this Chryftallin Pri(me,two of the plain Angles are al¬ 
ways acute, and the two other obtufe • and never any of 
them is equal to the collateral Angles of the Inclinations. 

8. The ObjeXs feen through it, appear (ometimes, and in 

certain pofitions of the Prifine, double : Where ’tis to be 
noted,that the diftance between the two images is greater or 
le(s,according to the different bignefs of the Prifme^infomuch 
that in thinner pieces this difference of the double image al- 
moft vaniflieth. 9* The 
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p.The Objedf appealing double,both images appear with a 
fainter colour j and fometimes one part of the fame fpecies is 
obfcurer than the other* 

10. To an attentive Eye, one of thefe Images will appear 
higher than the other. 

11.In a certain pofttion the Image of an Objedffeen through 
this Body, appears but fingle, like as through any-other 
Tranfparent Body. 

12* We have alio found a pofition, wherein the Object ap¬ 
pears fixfold* 

13. If any of the obtufe Angles of this Prifme be divided 
into two equal parts by a line, and the vilual rays do pals from 
the Eye to the Objedt through that line, or its parallel, both’ 
Images will meet in that line, or in another parallel to it. 

14. Whereas Objedts, feen through Diaphanous Bodies^ 
are wont to remain conftantly in the fame place, in what man* 
ner foever the tranfparent Body be moved, nor the Image on* 
the Surface move except the Objedt be moved 3 we have ob- 
ferved here, that one of the Images is moveable, the other 
remaining fix 5 although there be a way alfo, to make the 
fixed image moveable,and the moveable fix in the lame Chry- 
ftal 3 and another, to make both mcveablc. 

15. The Moveable Image doth not move at random, bur 
always about the Fixed , which while it turneth about, it never 
deferibetha perf Circle but in one cafe. 

1 6. Dioptncly teach, that a Diaphanous Body, having one 
only furface, fends from one Objedf but one Image refradted 
to the Eye 3 and having more Surfaces than one, it reprefents* 
one Image in each 3 But whereas in our fubftance there occurs 
but one plain fuperficies to the Eye and yet a dou¬ 
ble image of one Objedt $ it concern’d us to confider, whence 
this double image might be caufed. Two ways offer’d them- 
felves to n^Refie&ion and Refratfion.Vlow Reflection could per¬ 
form it,was difficult to find.For,having dulled the clearnels of 
the two plain fides of our Chryftallin Prifme , thereby to 
make them unfit for Reficdting the light 3 the Rays being di- 
redted through its upper and lowermoft fuperficies 3 the image 
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ftill appear’d double. Again,two fpec'tes appearing through a 
great Prifine,upon breaking of the fame into pieces and lb re¬ 
ducing it into divers fmailer ones, it came to pafs,that through 
each of thele lefler portions the lame obje& was feen always 
double* Whence! Collected, that if it Ibould be laid, that 
one of the images proceeded from the Reflection of the plain 
fidet 5 the former of thefe Experiments would dilcountenance 
that aflertion. But then if another fhouid derive the cable 
from fome internal Reflection ot the Surfaces of this Body, 
certainly the lame efft-CJ: would not have been found in every 
one of its parts , but the double appearance, that was exhi¬ 
bited in the fmalleft portion, would have been multiplied in a 
greater bulk. 

Reflection therefore not fatisfying, vte recurred to Ref rati¬ 
on* But, whereas ’tis known,that no image can pals through 
two Diaphanous Bodies of a different nature, but by Re* 
fra&ion , and that one image luppoleth one Refraction > 
it did follow, that,if RefraCtion were made the caufe of this 
Pbcenoruenov,there would be a double RefraCtion for a double 
image. And, foralmuch as the Appearances of our Ifland » 
Chryftalare not of the lame kind, but one of than is fixt,the 
other moveth, wefhall alfo diffinguilh the RefraCtions them- 
felves,<. which refraCt the double Rays arriving to the Eye, 
and call the one, which fends the Fixt image refraCted to our 
fight, Vjitalj the other ,which tranfmits the Moveable to the 
Eye, Vn ufltal. And hence, namely, from this peculiar and 
notable propriety of the double Refraction in this Jlland- 
ftone, we have not Icrupled to call it L>if-diaclafticl ^, 

This being fuppoled, it will not be irrational to fufpeCt, 
that thele two RetraClions proceed from different principles 
For, fince it is commonly known from Dioptric^/ , that an 
ObjcCt, by vifual rays affeCting the Eye, exhibits lome I- 
mage on the Superficies of the Diaphanous Body, which I- 
mageis but one, as long as the Superficies is one, and the up¬ 
per plain parallel to the lower 5 as allb, that if, the Eye re¬ 
maining fteady, the Diaphanous Body be moved, that image 
remains always fixt, as long as the ObjeCt, whence it comes, 

remains 
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remains unmoved. Wherefore in this TVanfparent (ubftance, 
the Image which appears fixt, may proceed according to the 
ordinary Laws of Vfnal Refra&ion s, but that, which moveth, 
and is carried about according to the motion of the Diapha¬ 
nous Body, while the Obje& remains un-ftirr’d, (heweth an 
Vn «/#<*/kind of Refra&ton, hitherto un-obferved by Diopr 
tricians. 



Hence ' hat I might examine the nature and difference of 
both, I put. upon fome Objcft, as the pcint A,the Prifrae of 
my Double refra&ing Chryihd N, P, R } Q_, T, B, S 5 and 
the Eye M, being pcrpendtculaily pofit. i over the upper 
plain of the Prifme N, P, R, Q^, 1 noted , whether there 
was any Refraftion of the point A, (for the h ws of 
Retraction teach, that there is none.) But the Perpcndku* 
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lar Ray of the Eye was obferved to pais not through the 
Moveable but the Fixed Image j thereby being conformable 
to the Rules of Vfual Refradiion, as ftriking the Eye unre- 
fradied, lb that the Eye, the Image, and the Object,'were 
feen in the fame Line. But,when in the fame fcite of the Eye, 
the Objedfc A, did alfo exhibit the other Image X, at no fmali 
diftance from the former , I took notice, that this Objedt A, 
was not leen unrefra&ed by the means of the image X,though 
the Eye M, remain'd perpendicular over the plain $ and that 
confecjuently thisVnufual Refradlion is not lubjedt to the re¬ 
ceived Axiome of Dioptricps, which imports, 7 hat a Ray fal- 
ling perpendicularly on the fuperficies of a Diaphanous Body } is 
not refra&edfut pajjeth unref ratted* 

Next, I lo placed the Eye in O, that the Ray from the Ob-- 
jedt A, arriving to the Eye, might be parallel to the lines 
RT andQ^B, of the plane R, Qo T, B, &c. then it ap¬ 
pear’d, that the Rays were tra jetted from the Objedt A.with- 
out Refradtion, through the Moveable image Q3 the Objedt 
A, the moveable image Z, and the Eye O, being in the fame 
line; and that the fame Objed A, did tranfmit to the Eye O, 
remaining in the fame pofition, yet another fpecies Y j through 
the Refradted Ray AYO Whence it was manifeft to 
me, that this £>«■«/»<*/Refradtion had for its Rule the Taral - 
lei of the Sides of this Double-refradting Chryftal, while the 
Vfual Refraction was diredted according to the Perpendicular 
of the Superficies* 

But coniidering that the place of the point, appearing 
through our Diaphanous Body, cannot eahly be determin’d, 
as being only obvious in the uppermoft part 5 we Hull add 
the way, whereby we have found its diverfity, by drawing, 
on the fubjacent table,a ftraight line through that point 5 the 
place of which line will be determined by the one Eye through 
this Chryftal , and by the other Eye without the Chryftal, 
For, 'in the fame Figure , let through the Objedt A, be drawn 
upon the Table,a ftrait line BC, The Eye being in M, that 
double line HD, and IE, will appear, the fpecies’s being 
eaft onthe upper lurface: And if you attend well, you will 

obferve 
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oblerve one of the Images, viz>. the Fixt HD to be congruent 
to the fubjacent line B C, whil'ft the other, namely the Mo¬ 
veable E I j tendeth towards R. But, if afterwardsthe Eye 
be pofited in O, the lame Objed, I mean the line B C, will 
not only be reprefented double by the images K F, and L 
Gj but alio the Movable Image G L be congruent to the in- 
feriourline B C; while the Fixed F K is not fo, but tends 
towards N. 

After the Author hath given us thefe Experiments, he un* 
dertaketh to determine the Quantity of the Refra&ions in this 
Double-refrading Body; and haveing firfl given the Demon - 
Jiration of the Method of Meafuring the Refradion o{GlaJi t 
(omitted by Des-Cartes in his Dioptrtckj,') he finds, after fe- 
veralTryals, the Angle of Inclination to the Angle of Re¬ 
fraction in this //Z*«<sf-Chryfial to be as 5 to 3* 

But this Ingenious Perfon doth not flop here, but proceeds 
to demonjirate all the recited Experiments; obferving firfh, 
that the Teachers of the Corpttfcnlarian Hypothefis, which in- 
cludeth that of Figures and Pores } could not wifh for a fitter 
Body, than this, to afiert their Dodrine ; in regard that it 
appears, firfl,that this Double-refrading Body hath its Pores 
according to the DhUus of the fides, and parallel therereto 5 
fince it may be obferv’d, that, according to this difpofition 
of the fides, it is broken, and the parts fever'd from one ano¬ 
ther; and that one of the Images, namely the AJoveable,paf- 
feth through them. Next, befides thefe Scores, lying accor- 
dingtothe Parallelilme of the fides, it hath others, fuch as 
Glafs, Water, and right Chry flals have, through which the 
Fixt Image is tranfmitted. 

But palling by thefe, our Author aflumeth two Hypothefe /, 
as neceffary to his defign, not fo much found out by Ratioci¬ 
nation, as by the above related Experiments* The one is, 
that there are fome Lines, by which the Rays pafi through 
the tranfparent Body un-refraded ; which Lines though they 
have been held to be Perpendicular in Diaphanous Bodies 
hitherto known, yet this Author requireth not, that they 
Ihould be always fuppofed fuch, fince they may perhaps in 

M m fom e 
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fotne cafe be not luch* The ether is, that it may be fuppofed, 
that half the light or appearance, diffufed from the Obje&, is 
refracted according to the Vfaal Refra&ion 5 but the other 
half according to the Vn-ufml Refraction y, or, which is all 
one, that the Ufual and Un-ufual Refra&ion have the fame 
power to refrad: the Rays of the Obje&s.The former of thele 
Suppofitionshecolle&sfrom Exper. i4$the latter from Exp* 
8* But, how he proceeds in thefe Deductions , and the there¬ 
on grounded Demonf rations , may be more fully and more 
plainly leen in the above-mentioned ‘Draft it felf, than can be 
conveniently deliver'd in this Epitome. 


sin Extract of a Letter from a Learned French Gentleman , 
concerning a tray of making Sea-water Jweet. 

M Onlieur Hant on hath now declared his fecret of 
making Sea water lweet. It confifts firji in a Pre¬ 
cipitation , made with Oyl of Tartar,which he knows to draw 
with fmall charges. Next,he difiills the Sea- water j in which 
work the Furnace taketh up but little room, and is fo made, 
that with a very little wood or coal he can diftill 24 pots of 
water in a day : For the cooling of which, he hath this new 
invention, that inftead of making the Worm pals through a 
Vellel full of water (as is the ordinary pra&ife,) he maketh it 
pafs through one hole, made on purpofe out ofthe Ship, and 
to enter in again through another: So that the Water of the 
Sea performeth the cooling part .• By which means helaveth 
the room, which the common Refrigerium would take up - 
as alfo the labour of changing the Water, when the Worm 
hath heated it.But then thirdly , he joyns the two precedent 
Operations,thereby perfectly tocorrett the malig¬ 
nity of the Water.This Filtration is made by means of a pecu¬ 
liar Earth,which he mixeth and ftirrs with the diftilled water, 
andat length fufters to fettle at the bottom. Paris Febr* 2 2. 
1670.. 



